Role of PRDM16 and its PR domain in the epigenetic regulation of myogenic and adipogenic genes during transdifferentiation of C2C12 cells.
The positive regulatory domain containing 16 (PRDM16) is commonly regarded as a "switch" controlling the transdifferentiation of myoblasts to brown adipocytes. The N-positive regulatory (PR) domain, which is highly homologous to SET domain, is a characteristic structure for the PRDM family. Many SET domain containing proteins and several PRDM members have been found to possess histone methyltransferase activity, yet the role of PRDM16 and its PR domain in the epigenetic regulation of myogenic and adipogenic genes during myoblasts/adipocytes transdifferentiation remains unexplored. In this study, we transfected C2C12 myoblasts to stably express PRDM16 and observed the repression of myogenic genes and activation of adipogenic genes at both proliferation and differentiation stages. Ectopic PRDM16-induced reprogramming of myogenic and adipogenic genes was associated with the hypermethylation on some CpG sites in the enhancer or promoter of MyoD and myogenin, but the methylation status of PPARγ promoter was not affected. C2C12 cells expressing truncated PRDM16 lacking PR domain (ΔPR-PRDM16) demonstrated attenuation of both adipogenic and myogenic potentials, indicated by PPARγ inactivation and decreased triglyceride deposition, as well as a downregulation of MyoD, MyHC and MCK genes, as compared with C2C12 cells expressing intact PRDM16. Furthermore, C2C12 cells expressing ΔPR-PRDM16 exhibited significant differences in histone modifications on the promoters of MyoD and PPARγ genes. Taken together, PRDM16-induced C2C12 transdifferentiation is associated with alterations in CpG methylation of myogenic factors, and PR domain affects both myogenesis and adipogenesis with modified histone methylation marks on MyoD and PPARγ promoters.